Differential requirements for p21ras and protein kinase C in the regulation of neuronal gene expression by nerve growth factor and neurokines.
This study used reporter gene constructs containing regulatory regions of the c-fos, vasoactive intestinal peptide, and choline acetyltransferase genes to determine the role of p21ras and protein kinase C in the action of ciliary neurotrophic factor and leukemia inhibitory factor. Down-regulation of protein kinase C with phorbol ester did not affect the induction of either c-fos-beta-galactosidase or vasoactive intestinal peptide-luciferase by ciliary neurotrophic factor or leukemia inhibitory factor. In contrast, while leukemia inhibitory factor induction of choline acetyltransferase-luciferase expression was protein kinase C-independent, there appears to be both protein kinase C-dependent and -independent pathways for induction of choline acetyltransferase-luciferase by ciliary neurotrophic factor. Cotransfection of a dominant-negative mutant p21rasN17 blocked nerve growth factor-mediated induction of c-fos-beta-galactosidase, but did not affect induction of c-fos-beta-galactosidase, vasoactive intestinal peptide-luciferase, or choline acetyltransferase-luciferase by either ciliary neurotrophic factor or leukemia inhibitory factor. Thus, in contrast to the action of nerve growth factor, gene induction by ciliary neurotrophic factor, and leukemia inhibitory factor is ras-independent in IMR-32 neuroblastoma cells.